INTRODUCTION
Scientometrics analysis is an evaluative tool by which the state of science and technology can be observed, through the overall production of scientific literature at a given level of specialization. It provides an approach for situating a country concerning the world, an institution with a country and even individual scientists about their peers. BRIC Countries are called as "Big Four." An abbreviation, BRICS (means to Brazil, Russia, India, China and later South Africa) was first authored by Jim O'Neil in a paper entitled "Building Better Global Economies BRICs". It is predicted that BRIC economies will overtake G7 economies in the course of 2027. As ahead of schedule as 2003, Goldman Sachs anticipated that China and India would turn into the first and third biggest economies by 2050 with Brazil and Russia catching the fifth and 6 th places. BRIC nations are assumed for much of the raise in science and technology research inputs and scientific publications. From 2002 to 2007, the present expenditure on science research will be multiplied by China, India and Brazil. By 2020, China intends to put 2.5% of GDP in science explore. [1] 
Review of Related Literature
A very few studies on the scientific output of business group BRICS countries have been done in the past. A research was carried out on the scientific output of BRIC countries and overseas countries during 1999 -2007 in the field of limnology. Norbert Walz. [2] An analysis was done on the scientific output of BRIC countries during 2004 -2009 in the field of climate change research. [3] A comparative study was made on the research performance between BRIC countries and N-11 countries. [4] Another study was performed to measure the scientific output of BRIC countries. [5] In addition, scientists did a comparison on the growth trends of BRIC countries in the field of photosynthesis during 1992 -2010. [6] A result has been brought from the above studies that there was a study on tribology research output in BRIC countries has been reported. [7] The purpose of the present study is to investigate the air pollution and air control research output in BRIC countries reflected in the Web of Science database during 2009-2018. The research activities in BRIC countries are highly accounted in recent years. In Particular, the pollution control research concentration in BRIC countries are found in multiple during the last ten years. Therefore, in the present research paper analysis is made on the air pollution control research output given by BRIC countries from 2009 to 2018. The related analysis data are collected from the WOS online database.
One of the studies identified the research output of the business group countries, known as the BRICS by research papers/ articles indexed in Web of Science. A total of 2,552490 records were retrieved for BRICS, which is 10.67% of the global records for the twenty years' period. Further, they analyzed the annual output of research papers growth trend of the publications, country-wise individual share, collaboration pattern with global countries and amongst/within the BRICS; top-ranked institutions, subject dispersion and top-ranked journals. [8] A study was taken to analyze the pollution control research output in BRIC countries from 2006 to 2015. Two relative indicators are the Absolute Citation Impact (ACI) and Relative Citation Impact (RCI) has been taken up to compare the quality and impact of the Pollution Control Research in BRIC countries. Finally, the highly productive journals on pollution control publications for BRIC countries are identified and ranked. [9] The scientometric study corroborates the G8 countries research output with the citation analysis and they imply with the impact on recent researches. 10 (Batcha, 2009 ). Similar type of study conducted to evaluate the research activity of cardiology scientists of G8 countries which provides the researchers with various concepts, models and techniques that may be applied to any discipline in order to explore its foundations, state, intellectual core and potential future development. [11] 
Objectives of the Study
The main objectives of this study are to study the research performance of BRICS countries on Air Pollution during 2009-2018, based on publications output covered in the Web of Science database. The BRICS countries have brought out considerable research output on Air Pollution. The data from the Web of Knowledge are taken for analysis for the present study. In particular, the study focuses on the following objectives:
• To analyze the publication output and CAGR during 2009-2018;
• To identify the authorship pattern adopted in BRICS nations;
• To measure the research activity of BRICS nations on par with the global output;
• To analyze the country-wise collaboration and the impact;
• To examine the collaborative network among other nations and Activity Index.
MATERIALS AND METHODS
The in applied in the present study is a scientometric analysis of Air pollution research publications on BRICS countries during 2009-2018 from Web of Science presently Web of Knowledge international multidisciplinary indexing and abstracting database. For the present study, the following search strategy has been used in the combined field of Title, Abstract. The study retrieved and downloaded 10-year publication data of the 5 BRICS countries on Air Pollution research from the Web of Science database covering the period 2009-2018. Keywords, such as "Air Pollution'' OR "Air Control" was incorporated in the search string and qualified with all the keywords given in the mesh terms were used for searching and the period defined was between 2009 and 2018. Finally, this search string was applied for searching BRICS countries publication data on Air Pollution research. The search string was subsequently refined, using analytical functions and tags in Web of Science database, by "subject area tag", "country tag", "source title tag", "journal title name" and "affiliation tag", to get data/information on the distribution of publications output by subject, collaborating countries, author-wise, organization-wise and journal-wise, etc.. A total of 20,718 records were retrieved as a research output of 5 BRICS countries. Open source software Bibexcel and Excel were used for tabulation of data. The Air pollution research outputs of all 5 BRICS countries during 2009 -2018 are taken for analysis.
Statistical Tools and Methods
Compound Annual Growth Rate (CAGR) In this study, the activity index for BRICS countries have been calculated separately for different years to see how the BRICS countries research activity changed during different years. By using the formula which is first suggested by Frame and used among others by Sehubert and, [15] Price, [16] Karki and Garg. [17] Activity index represent as the related research work of a country in a given field. It counted by the formula as given below: 
FINDINGS AND DISCUSSION
Year-wise growth of Air Pollution Literature in BRICS Countries Ajiferuke suggested a single measure to measure collaborative research and termed it as collaborative coefficient. [13] The method is based on fractional productivity defined by Price and Beaver 29. The following formula denotes CC. The symbols used have been explained as under:
Where fj is the number of j authored papers; N is the total number of research papers published and k is the greatest number of authors per paper According to Ajiferuke, CC tends to zero as single authored papers dominate and to 1-1/j as j-authored papers dominate. This implies that higher the value of CC, higher the probability of papers with multi or mega authors.
b. Modified Collaboration Co-efficient (MCC)
Savanur and Srikanth modified the CC and derived the MCC as follows; [14] j kj(1/j).f M CC 1 A A 1.N    
Activity Index
Activity Index is identified the relative research attempt of a country in a given field and it defined as; countries, China has recorded more than hundred percentages appreciable research output activity during the study period 2009 to 2015. India has recorded higher activity from 2009 to 2015 and thereafter in recent years it has shown decreasing activity.
The other three BRICS countries have accounted gradual activity on par with BRICS research output on Air Pollution. In the case of the Activity Index of BRICS in comparison with the global output shows an increasing trend from 2015 onwards. The recent three years BRICS countries take major part in global research output on Air pollution and it is estimated as above activity. The linear forecasted trend line shows steep growth. Figure 2 
Analysis of Authorship Pattern and Collaboration Coefficient of BRICS Countries
The analysis is carried out to find out the collaboration coefficient, Modified collaboration coefficient and Degree of Collaboration of the literature published by BRICS countries. 
Analysis of Activity Index of BRICS Countries
To measure the relevant research of BRICS countries in Air Pollution a detailed account of activity index has been presented in Table 2 . The world output is showing an increasing trend. The Activity index of BRICS records more than hundred percentages reflecting above activity only from the years 2016 onwards. While analyzing individual BRICS which is given in Statistical tools and Method sub parts. In Figure 3 Collaboration Pattern indicates that Single-author papers are less compared to multi authored papers. Further it is noted that mega-author papers are high followed by three and four authors' papers. The average CC and MCC of BRICS is 0.76 and DC is 0.98. The highest CC and MCC of 0.78 is observed in 2018 and lowest 0.73 in 2009. The Degree of Collaboration is maintained by 0.97. and 0.98.
Mega Authors (Papers with 5 and above, CC -collaboration coefficient, MCC -Modified collaboration coefficient,
DC-Degree of Collaboration

Analysis of Authorship Pattern and Collaboration Coefficient of BRICS Countries
The authorship pattern along with total authors is counted separately for five BRICS countries. Table 4 Shows that China has published three-fold numbers of articles comparing the other nations of BRICS. The single author publications are just 1.07 percentages whereas the multi authored publications are accounted about 98 percentages. The total authors As the collaborative research activities are highly found in all the BRICS countries, India is no exception. Yet two and three authored publications are highly found in India. The total Indian scientists involved in air pollution research are about 13, 187 . Brazil stands to be the third in rank publishing air pollution research output. Brazil highly prefers four and five authors' collaboration and the total scientists involved in air pollution research are about 11,355 during the study period. Russia and South Africa have published 765 and 512 publications respectively. The total authors are calculated to 3845 and 2468 and they also prefer the collaborative research. Table 5 explains the top 15 international collaboration countries of BRICS nations. Having analyzed the collaboration data, USA stands to be top among all other nations and proves to be the first international collaborative country to BRICS nations. England ranks to the second in collaborating India, Brazil and South Africa. Canada is in the second rank order at the network of China. Russia gets France support in publication as the second preferred nation. It is noted that China is one of the top collaborative countries among the BRICS nations except Russia. India seems to be the next collaborative nation of China and South Africa within BRICS. The Network of BRICS nations are given below using VOS viewer. Every BRICS country has a minimum of three network countries which are grouped in the network mapping 
International Collaboration Network of BRICS countries
CONCLUSION
The inference shows that China proves to be a leading country among BRICS nations with major research output about 14,166 (63.38%) followed by India 3164 (15.27%) in air pollution research. China has published three-fold numbers of air pollution research articles comparing the other nations of BRICS. Authorship Pattern indicates that Single-author papers are less compared to multi-authored papers. The multi-author publication pattern is more dominated than single authorship. The Degree of Collaboration is maintained by 0.97. The total authors involved in the research output of China amount to 83,174 and among them four and five authorships are found a highly preferred group. India is placed second in publishing the next higher number of Air Pollution research publications. The collaborative research activities are highly found in all the BRICS countries, In the case of activity index, the Activity index of BRICS records more than a hundred percentages, reflecting above activity only from the years 2016 onwards. BRICS countries such as Brazil, Russia and South Africa have accounted for gradual activity on par with BRICS research output on Air Pollution. In the case of the Activity Index of BRICS in comparison with the global output shows an increasing trend from 2015 onwards. The international collaboration results that USA stands to be top among all other nations and proves to be the first international collaborative country to BRICS nations. England ranks to the second in collaborating India, Brazil and South Africa. Canada is in the second rank order at the network of China. Russia gets France support in the publication as the second preferred nation. It is noted that China is one of the top collaborative countries among the BRICS nations except Russia. India seems to be the next collaborative nation of China and South Africa within BRICS. The results deduce that BRICS countries play a major role in air pollution control research at a global level and it is estimated that BRICS countries share 27.48 percentages of world output. Yet except China, the other four BRICS nations such as India, Brazil, Russia and South Africa should concentrate more on air pollution research output on par with the output of China. It is predicted that BRICS countries will prove a research hub in the global research output.
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